T. (Once Amended) A process for forming a contact opening to a semiconductor 
material, said process comprising: ^ 

forming an [substantially] undoped silicon dioxide layer over a layer of semiconductor 
material; 

forming a doped silicon dioxide layer over said undoped silicon dioxide layer; and 
selectively removin g, using an etchantWected from the group consisting of C 2 F 6 . CF,. 
C 3 F 8 , CJF W . CH 2 F 2 . C 2 HF 5 . and CH 3 F. a portionVf said doped silicon dioxide layer at a 



y /material removal rate that is [atJeastJLO.Jimes] higher for doped silicon dioxide than for 
undoped silicon dioxide or for said layer of semiconductor material to form an opening 



extending to a contact surface on said layer of semiconductor material. 




9. (Once Amended) \ A process as defined in Claim 1, wherein [selectively removing] 
said material removal rate is at leW 10 times higher for doped silicon dioxide layer than for 
undoped silicon dioxide or for said I^yer of semiconductor material fcoiap Fises ■e tehi ng^frsaid 



'jvS\V F io> C 2 F 8 , CH 2 F 2 , CHF ;i ; C 2 HF 5 , and Ci 



dop£d^iKeomdioxide-^h=an^^ 



2 



"^157 (Once Amend^d)^ ^process for forming contact to a semiconductor material, said 



process composing: \ 

forming an [substantially] undoped silicon dioxide layer over a layer of 

\ 

mono crystalline silicon; \^ 

forming a doped silicon dioxide layer over said undoped silicon dioxide layer, said 
doped silicon dioxide layer being selected from the group consisting of BPSG, PSG, and 
BSG; 

forming a layer of photoresist over said d^ped silicon dioxide layer; 
patterning said layer of photoresist; 

etching said doped silicon dioxide layer through the pattern of said layer of 
photoresist in a plasma etching process in a plasma etcheksaid plasma etching process being 





conducted: 



-\\v 



A ■ 

at a pressure range from about 1 millitorr to about 400>milhtorr; 
a temperature range of the cathode that is from about 10°C to about 80 °C; 
in a plasma density in a range from about 1 0 9 /cm 3 to about 1 0 13 /cm 3 with a 
fluorinated chemical etchant selected from the group consisting o£ C 2 F 6 . CF^ C ? F 8 , 
C,,F 1 0 . CH 2 F 2 . C,HF 5 . and CH 3 F [whereby a contact is exposed-on-sa^d-layer of 
monocrystalline silicon]. 



rob 



15. (Once Amended) A process as recited in Claim 13, wherein said etching exposes 
a contact on said layer of monocrystalline silicon [fkerinafBd chemical-etchant comprises an 



etchant selected from the group consisting: of ^F^CF^, C 3 F 8 , C 4 F 10 , C 2 F g , CH 2 F 2 , CHF t , C 2 HF 5 , 
and.GH 3 F] 
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' 18. "" (Once AmeVided) A process for forming a contact to a semiconductor substrate 
comprising: 

providing a gateypxide layer over the semiconductor substrate; 

providing a pair ofgate stacks in spaced relation to one another on the semiconductor 
substrate, each of said gate stacks having at least one conductive layer formed therein and an 
substantially] undoped silicon dioxide layer extending over said conductive layer; 
forming a spacer adjacent toVach of said gate stacks; 
^ v forming a doped silicon dioxide^ayer over said pair of gate stacks and over said 
exposed surface on said semiconductor substrate; 

selectively removing a portion of said\oped silicon dioxide layer between said pair of 
gate stacks to expose said surface on said semiconductor substrate, while removing 
[substantially] less of said undoped silicon dioxide %er over said pair of gate stacks, wherein 
said etching removes doped silicon dioxide at a material removal rate that is at least 10 times 
higher than for each of undoped silicon dioxide, [thenspace^rnaterial] the spacer material, and 
the semiconductor substrate. 



1 9. (Once Amended) A process as recited in Claim 1 8 , further comprising: 
forming polysilicon layer over said gate oxide layer; 
forming a refractory metal silicide layer over said polysilicon layer; and 
forming an [substantially] undoped silicon dioxide layer over said refractory metal 

silicide layer. 



20. (Once Amended) A process as recited in Claim 19, further comprising selectively 
removing portions of said [st^aafeafly] undoped silicon dioxide layer, said refractory metal 
silicide layer, said polysilicon layer, and said gate oxide layer. 
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21 . (Once Ameridejd) A process as recited in Claim 1 8, wherein said gate stack 
comprises: 

said [substantially'] undoped silicon dioxide layer as the top layer thereof; 
a refractory metal silicide layer; 
a polysilicon layer;\and Jj\ 



a gate oxide layer asVhe\gU§fh layer thereof. 



22. (Once Amended) \ A&process as recited in Claim 1 8, wherein the spacer material 
comprises [is substantially- composed^pf] silicon nitride. 



23. (Once Amended) !A process as recited in Claim 1 8, wherein the spacer material 

\ ' \ \ 

comprises [is^ubstantially=^n^ undoped silicon dioxide. 



26. (Once Amended) A process as recited in Claim 1 8, further comprising [the step 
of] forming a contact plug comp rising [ese^sffi a conductive material and situated between said 
pair of gate stacks and over said surface on said semiconductor substrate. 





30. (Once Amended)\^ A process as recited in Claim 29, wherein said fluorinated 
chemical etchants is selected from the group consisting of C 2 F 6 , CF 4 , C 3 F 8 , C 4 F 10 , [C 2 F 8 ,] CH 2 F 2 , 
[CHF 3 ,] C 2 HF 5 , and CH 3 F. 



3 1 . (Once Amended) A process for forming a contact to a semiconductor material 
comprising: \ 

depositing a gat^oxide layer over a layer of silicon of a semiconductor substrate; 

depositing a polysilicon layer over said gate oxide layer; 

depositing a refractory metal silicide layer over said polysilicon layer; 

depositing an [substantially] undoped silicon dioxide layer over said refractory metal 
silicide layer; 

selectively removing portions of said [substantially^ undoped silicon dioxide layer, 
said refractory metal silicide layer \said polysilicon layer, and said gate oxide layer so as to 
form a pair of gate stacks separated cy an exposed portion of said silicon layer, each said gate 
stack having a lateral side [sebstantiaHyJ perpendicular to said gate oxide layer and being 
comp rised fdsecr] of: 

said [substantially'] undoped Vilicon dioxide layer as the top layer thereof; 
said refractory metal silicide layer; 
said polysilicon layer; and 
said gate oxide layer as the bottom tayer thereof; 
forming a spacer on the lateral side of each sauj gate stack from a layer of spacer 
material; 

depositing a doped silicon dioxide layer over said pair of gate stacks and over said 
exposed portion of said silicon layer, said doped silicon dioxiafe layer being is selected from 
the group consisting of BPSG, PSG, and BSG; and MY^/ Or*v 

etching said doped silicon dioxide layer with a plasma etching system having a plasma 
density in a range from about 10 9 /cm 3 to about 10 13 /cm 3 in an etcher selected from the [a] 
group consisting of RF RIE, MERIE plasma etching system, and high density plasma etching 
system, said plasma etching system having a pressure range from about 1 millitorr to about 
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400 millitorr, said doped silicon dioxide layer being etched between said pair of gate stacks so 
as to expose said exposed portiVi of said silicon layer, said etching having a material removal 
rate that is ^atJeast^rO^times] higher for doped silicon dioxide than for undoped silicon 
^\ dioxide, said spacer material, or silicon, said etching of said doped silicon dioxide being 
jt^P /conducted with a fluorinated chemical e\chant selected from the group consisting of C 2 F 6 . 

i< 




0^ 



CF,. C 3 F 8 , CF... CH 2 F 2 . C 2 HF 5 . and CH ? P 



32. (Once Amended) 
comprises [js snhsta 
silicon dioxide. 




A process as recited in Claim 3 1 , wherein the spacer material 
k>f] one of silicon nitride and Substantially] undoped 




33. (Once Amended) AVrocess as recited in Claim 3 1 , further comprising forming a 
contact plug comp rising^ se^-yfl a conductive material and situated between said pair of gate 
stacks and 



34. (Once Amended) A process as recited in Claim [34]3_i, wherein the material 
removal rate is at least 10 times higher for doped silicon dioxide than for undoped silicon dioxide 
[$«tid4hroTTnai^ 
- e 4 F 1() , C 2 F S , CH 2 F 2 ,.CHF :t , C 2 HF 5 , and CH;F]-. 
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37. (Once Amended) ,A process for forming a gate structure comprising: 

providing a multilayer s\ructure comprising a layer of silicon dioxide over a layer of 

silicon; 

depositing a layer of fswbs^mitialiy] undoped silicon dioxide over said multilayer 
structure using a precursor having k gaseous silane, hydrogen, and oxygen flow; 

forming a first layer of photoresist over said layer of undoped silicon dioxide; 
patterning said first photoresistuayer to form a first pattern; 

etching said layer of undoped silicon dioxide and said multilayer structure through said 
first pattern to expose a contact surface on at least a portion of said layer of silicon; 

depositing a layer of a nonconductivfe material over said layer of undoped silicon 
dioxide and said contact surface on said layerW silicon; 

etching said layer of said nonconductiveVriaterial to thereby create a spacer over a 
lateral side of said layer of undoped silicon dioxide and over a lateral side of said multilayer 
structure, said spacer being generally perpendicular \o said layer of silicon; 
removing said first layer of photoresist; 

depositing a doped silicon dioxide layer over sai&multilayer structure; 

forming a said second layer of photoresist over said layer of doped silicon dioxide; 

patterning said second layer of photoresist to form a second pattern; 

etching said layer of doped silicon dioxide and said multilayer structure with a carbon 
fluorine etch through said second pattern to expose said contact surface on said layer of 
silicon, said etching having a material removal rate that is at least 10 tones greater for doped 
silicon dioxide than for fsubstanfMry] undoped silicon dioxide, photoresist, or nonconductive 
material; 

removing said second layer of photoresist; and 

forming a contact plug composed of a conductive material in contact w^th said contact 




urface on said layer of silicon. 



sail 



(Once Amended) 1 \A process as recited in Claim 37, wherein said carbon fluorine 
etch is an anisotropic plasma etch \si$& fluorinated chemical etchants selected from the [a] group 
consisting of C 2 F 6 , CF 4 , C 3 F 8 , C 4 F l0 \\$&tf&l£ 2 , [CHF„] QHF 5 , and CH 3 F. 



41 . (Once Amended) A process as recited in Claim 37, wherein said doped silicon 
dioxide layer is selected npm the^j#fgroup consisting of BPSG, PSG, and BSG. 



0 



42. (Once Amended) \ A process as recited in Claim 37, wherein etching said layer of 
doped silicon dioxide and said multilayer structure with a carbon fluorine etch utilizes a plasma 
etching system selected from the JXf kfoup consisting of RF RIE, MERIE system, and a high 
density plasma etch system. 



43. (Once Amended) A process asVecited in Claim 37, wherein etching said layer of 
doped silicon dioxide and said multilayer structui^ with a carbon fluorine etch is a plasma 
tching process being conducted: 

at a pressure range from about 1 millitorr ti» about 400 millitorr; 
a temperature range of reactor cathode that is\from about 10°C to about 80 °C; 
a temperature range of the semiconductor material is from about 40°C to about 130°C; 
in a plasma density in a range from about 10 9 /cm3 ip about 10^ 13 /cm3; and 
with a fluorinated chemical etchant. \ 
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44. (Once Amended) A process for forming a gate structure comprising: 

providing a/multilayer structure situated over a layer of silicon and comprising layers 

of gate oxide, polysilicon, and refractory metal silicide; 

\ 

depositing a layer'^f [s^^antiaTry] undoped silicon dioxide over said multilayer 
structure using a precursor -having a gaseous silane, hydrogen, and oxygen flow; 

forming a first layer of photoresist over said layer of undoped silicon dioxide; 
patterning said first photoresist layer to form a first pattern; 

etching said layer of underoed silicon dioxide and said multilayer structure through 
aid first pattern to expose a contafct surface on at least a portion of said layer of silicon; 
removing said first layer of photoresist; 
depositing a layer of a nonconductive material over said layer of undoped silicon 
dioxide and said contact surface on saidNlayer of silicon; 

etching said layer of said noncondtactive material to thereby create a spacer over a 
lateral side of said layer of undoped silicon dioxide and over a lateral side of said multilayer 
structure, said spacer being generally perpendicular to said layer of silicon; 

depositing a doped silicon dioxide layer Wer said multilayer structure and over said 
contact surface on said layer of silicon, wherein said doped silicon dioxide layer is selected 
from the [aj^group consisting of BPS G, PS G, and BSG; 

forming a [said] second layer of photoresist ov^er said layer of doped silicon dioxide; 
patterning said second layer of photoresist to form a second pattern; 
etching said layer of doped silicon dioxide and said, multilayer structure with a carbon 
fluorine etch through said second pattern to expose said contact surface on said layer of 
silicon, said etching having a material removal rate that is at leW 10 times greater for doped 
silicon dioxide than for [sufestantlaTly] undoped silicon dioxide, photoresist, or nonconductive 
material, wherein said carbon fluorine etch is an anisotropic plasma\etch using a fluorinated 
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chemical etchant, wherein^ said etching of said doped silicon dioxide utilizes aolasraa etching 
system having a plasma density in a range from about 10 9 /cm 3 to about 10 13 /cm 3 at a pressure 
in a range from about 1 millitorr to about 400 millitorr, the temperature range of said reactor 
cathode during said plasma etch being about 10°C to about 80 °C, and the temperature range 
of the semiconductor material during said plasma etch being in the range of about 40 °C to 
about 130°Q \ 

removing said second layer of photoresist; and 
\ | forming a contact plug cor^ rising [Qsed*oT] a conductive material in contact with said 

contact surface on said layer of silicon. 

\f 45. (Once Amended) \ A process as recited in Claim 44, wherein said fluorinated 

chemical etchant is selected fromVhe J>fgroup consisting of C 2 F 6 , CF 4 , C 3 F 8 , C 4 F 10 , [fl^P^T 
CH 2 F 2 , [CHF<f C 2 HF 5 , and CH 3 F. 
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50. (Once Amended) |\ A method of forming a self-aligned contact, said method 
comprising: / 

providing a pair of gate\tacks in spaced apart relation to one another on said 
semiconductor substrate, each of said gate stacks being covered by an [Substantially] undoped 
silicon dioxide layer; 

forming a spacer adjacent to Jtach of said gate stacks; 

forming a doped silicon dioxidq layer over said pair of gate stacks and over said 
semiconductor substrate; 

forming a layer of photoresist oveV said silicon dioxide layer; 
\^ patterning said layer of photoresist ,\nd 

selectively removing a portion of saidVloped silicon dioxide layer between said pair of 
gate stacks to expose a contact surface on said semiconductor substrate through said pattern of 
said layer of photoresist, while removing [substainially-] less of said undoped silicon dioxide 
layer over said pair of gate stacks than doped siliconphotoresist, [,] said undoped silicon layer 
being capable of resisting said selective removal process^ thereby causing said selective 
removal process to be self-aligning between said pair of gate stacks. 



53. (Once Amended) A method as recited in Claim 51, wherein said fluorinated 
chemical etchant comprises an etchant selected from the group consisting of C 2 F 6 , CF 4 , C 3 F g 
QF 10 , [C 2 F g ,] CH 2 F 2 , [CHF 3 ,] C 2 HF 5 , and CH 3 F 
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